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PROGRESS ON INTERNATIONAL 
STANDARDS OF LIGHT AND ELEC- 
TRICITY 


For several years negotiations have 
been in progress toward new interna- 


tional agreements on units and stand- 


ards for electrical measurements. The 
latest step was a meeting of an inter- 
national Advisory Committee on Elec- 


tricity held in Paris, June 23, 24, and 25, | 


1930. The minutes of this meeting have 
just been published so that an authori- 
tative statement can be made regarding 
its conclusions. 

The Advisory Committee on Electric- 
ity is a subsidiary of the International 
Committee on Weights and Measures, 
having a membership limited to 10. 
Eight members have been appointed, in- 
cluding one representative each from the 
national laboratories of Germany, Great 
Britain, Japan, Soviet Republics, and 
the United States, and one from the 
Laboratoire Central 
Paris. The other two members ap- 
pointed are the director of the Inter- 
national Bureau of Weights and Meas- 
ures and Prof. L. 
Royal School of Engineers at Rome. 


The advisory committee met first in | 


1928 when it adopted resolutions look- 
ing definitely toward the establishment 
of electrical units based directly upon 
the centimeter-gram-second system in- 
stead of upon arbitrary standards, such 
as the mercury ohm tube and 
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voltammeter which are the basis of the 
present international units. 

In 1929 the International Committee 
on Weights and Measures approved 
these proposals of the advisory com- 
mittee and asked for continued assist- 
ance on electrical units and standards. 
It also decided to take up the problem 
of obtaining international agreement on 
measurements of light, and instructed 
the same advisory committee to con- 
sider methods, units, and standards for 
such measurements. Consequently, the 
1930 meeting of the advisory committee 
was devoted largely to this new problem. 

A considerable part of the proceed- 
ings centered around documents sub- 
mitted by the Director of the Bureau 
of Standards entitled ‘“ Photometric 
Units and Methods,” and “ Proposals 
Concerning the Primary Standard of 
Light.” In these documents it was pro- 
posed that a “ black-body” radiator at 
the freezing point of pure platinum be 
adopted as the primary standard of light. 
This type of standard was originally 
suggested by Waidner and Burgess in 
1908, but has only recently reached the 
stage of actual realization in a satisfac- 
tory form through work which has been 
carried out in the laboratories of the 
bureau. (See Technical News Bulletin 
No. 151, p. 107; November, 1929.) 

The conclusions reached by the ad- 
visory committee with regard to stand- 
ards of light were expressed in the 
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following resolutions (translated from 
the official French text): 


(A) Primary standard of light. ih. 

1. The Advisory Committee on Electricity 
supports the opinion of the International 
Commission on Illumination that a black-body 
radiator operated under specified conditions 
shouid be adopted, at the present stage of 
technical development, as the primary stand- 
ard of light. 

2. The advisory committee requests the sev- 
eral national laboratories to examine the speci- 
fications for the construction and operation 
of the black-body standard submitted by the 
Bureau of Standards, and to give their opin- 
ions regarding the practicability of adopting 
the standard thus specified. 

3. The advisory committee recommends that 
additional determinations of the brightness of 
the black-body radiator be made, especially un- 
der the conditions prescribed in the proposed 
specifications or at least under conditions 
comprare with those prescribed. 

(B) Units of light. 

1. The advisory committee believes that it 
would not be expedient to change the unit 
which has been in common use in several 
countries since 1909, and which has been 
adopted by the International Commission on 
Illumination. 

2. The advisory committee expresses the 
hope that all countries may accept this unit 
as soon as pending questions (regarding pho- 
tometric measurements) are settled. 

(C) Maintenance of units. 

1. The advisory committee proposes that 


the national laboratories immediately exchange | 


and compare groups of carbon-filament lamps, 
cr of others operated at a corresponding 
color, and submit for the International Com- 
mittee on Weights and Measures precise in- 
formation regarding the relative values of the 
units of candlepower as now maintained in 
the several laboratories. 

2. Assuming that any differences disclosed 
by such comparisons will be removed by agree- 
ment among the national laboratories, the ad- 
visory committee proposes to make periodic 
comparisons in the future under the auspices 
of the international committee. 

3. Recognizing the importance of uniformity 
and continuity in the values of the practical 
secondary standards, the advisory committee 
recommends that any future adjustments of 
these values which may become necessary as 
a result of reference to the primary standard 


shall be made by international agreement ap- | 


proved by the International Committee on 
Weights and Measures. 

(D) Secondary standards for diverse colors 
of light. 


1. The advisory committee recognizes the | 


importance of the cooperative studies now be- 
ing made by the national laboratories on the 
measurement of transmission of colored filters, 
and expresses the hope that these studies will 
lead to agreement on a standard method for 
making such measurements as well as to ac- 
cepted values for the particular filters. 

2. The advisory committee will be pleased 
to receive for its own information and for 
transmission to the International Committee 
on Weights and Measures any reports on the 
progsens of these studies which can properly 

e published. 


With regard to electrical units and 
standards, the following conclusions 
were reached: 


1. With regard to the unit of resistance, the 
okm, considering that methods of determining 
the absolute ohm are sufficiently advanced 
and that the agreement between the measure- 
ments of the coils (secondary standards) of 
the different laboratories remains within the 
limits of precision of the measurements, it is 
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not necessary at present to undertake further 
comparisons of the resistance coils with mer- 
cury ohms. 

2. As to the units of electromotive force, on 
the contrary, the international comparisons of 
standard cells show differences, exceeding the 
limits of possible precision, between the values 
of the electromotive force of the standards of 
different countries. The committee considers 
that it is absolutely necessary to make new 
determinations of the electromotive force of 
the international Weston cells in each na- 
tional laboratory by means of the silver 
voltammeter. 

The conditions under which the silver volt- 
ammeter should be used are specified suffi- 
ciently in the report of the international com- 
mittee which met in Washington in 1910. 
The advisory committee recommends, how- 
ever, that the national laboratories use the 
Smith or the Kohlrausch voltammeter, avoid- 
ing organic material, which is detrimental to 
the electrolytic deposit. 

The groups of Weston cells prepared in the 
several laboratories can be considered as suffi- 
ciently constant until the absolute unit of cur- 
rent shall be established. 


The advisory committee also made 
recommendations regarding the equip- 
ment of the International Bureau of 
Weights and Measures and plans for 
cooperation between that bureau and the 
national laboratories in work on electric 
and photometric standards. Since an 
international General Conference on 
Weights and Measures is to be held in 
1933, the advisory committee decided 
that it should meet again before that 
time to study the comparisons of stand- 
ards which shall have been made and 
to assign values in absolute units for 
the standards of resistance and of elec- 
tromotive force. 


NATIONAL STANDARD FOR TESTING 
POWER-LINE INSULATORS 


A further step in the nation-wide pro- 
tection of high-voltage electrical trans- 
mission lines which have been put into 
service throughout the country during 
the past several years to carry power at 
voltages as high as 220,000 was taken 
on October 15 with the approval by the 
American Standards Association of a 
national standard for testing power- 
line insulators. 

This standard, prepared through the 
cooperation of the American Institute 
of Electrical Engineers, the National 
Electrical Manufacturers Association, 
the National Electric Light Association, 
the National Bureau of Standards, and 
other organizations concerned with high- 
voltage transmission, assures against in- 
sulator failure the lines carrying an 
increasing percentage of the nation’s 
power supply. 

The standard will enable laboratories 
in New York and in California to use 
the same authoritative tests to deter- 
mine the reliability of insulators. In 
several of the laboratory tests, voltage 
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applied to the insulator is increased at 
the rate of 10,000 volts every 15 seconds 
until failure occurs. The final voltage 
must be far above the greatest voltage 
which the insulator either singly or in 
series with other insulators will be re- 
quired to withstand. 

It is pointed out that the suspension 
insulators used for cross-country trans- 
mission lines must be tested not only for 
their resistance to high voltages, but 
also to the tremendous stresses set up 
by wind and by the ice which may cover 
the lines in winter, especially since the 
transmission towers from which the 
lines are suspended by means of the in- 
sulators are in some places as much as 
a mile apart. 


AERONAUTIC RADIO DEVELOPMENTS 


Progress can be reported in the devel- 
opment of a combined transmitter for 
the simultaneous broadcast of radio- 
telephone and visual type radio range 
beacon signals. This is designed to 
remove the principal limitation on the 
present radio aids to air navigation, viz, 
that the pilot receives no beacon service 
while receiving weather or other tele- 
phonic information. A master oscillator 
controls simultaneously a radiotelephone 
transmitter and a beacon transmitter. 
The former supplies the carrier-fre- 
quency waves and the speech-modulated 
waves to an open antenna. The latter 
supplies only the radiobeacon side bands 
to the beacon loop antennas. Filter ar- 
rangements and automatic volume con- 
trol have been worked out to facilitate 
the reception of these signals aboard 
the aircraft. The fundamental adjust- 
ments necessary in the experimental 
model of this transmitter have been 
completed, and performance tests begun 
at various distances from the station. 
A number of tests were made approxi- 
mately 125 miles from the transmitting 
station; in these tests successful recep- 
tion of both the voice and beacon sig- 
nals was accomplished, with indications 
that this reception could be obtained 
over greater distances. Satisfactory 
sharpness of beacon courses was ob- 
tained. As a result of these and other 
tests the feasibility of the combined 
service is assured, 

For some months a detailed study has 
been in progress on the characteristics 
and performance of airplane receiving 
antennas of various types. One object of 
this investigation was to find an antenna 
arrangement having the same desirable 
electrical characteristics as the vertical 
pole antenna, but free from the problems 
of mechanical vibration and ice forma- 
tion encountered in the use of the pole 
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antenna. One of the advantages of the 
vertical pole antenna is its freedom from 
course errors in radio range beacon re- 
ception. A number of different antenna 
arrangements have been studied, both by 
theoretical analysis and by practical 
observation in the air and on the ground. 
For each antenna studied, the tests in 
the air included observation of the re- 
ceived voltage, the localizing effect or 
variation of the received voltage in the 
immediate vicinity of the beacon tower, 
and the course errors as observed by 
circling the beacon. These were com- 
pared directly with results obtained 
using the vertical pole antenna. The 
antenna arrangements studied included 
the inclined antenna, with both forward 
or backward inclination (one example 
of the latter being the trailing wire an- 
tenna); the horizontal dipole antenna; 
the horizontal V antenna; the horizon- 
tal L antenna; the inclined V antenna; 
the symmetrical transverse T antenna; 
and the symmetrical longitudinal T an- 
tenna. The symmetrical longitudinal an- 
tenna with a vertical lead-in was found 
to have an advantageous combination of 
the desired operating characteristics. 
The two flat top elements lie along a 
line parallel to and directly above the 
axis of the fuselage, held by short ver- 
tical supports, considerably shorter than 
the usual pole antenna (10 to 18 inches 
instead of 5 to 6 feet). Equivalent 
effective height is secured through the 
use of the flat top. It is essential that 
the longitudinal T antenna be located 
in a position such that the electricai 
effect of the airplane frame acting as the 
counterpoise is symmetrical; this is not 
always possible in the case of open 
cockpit airplanes, but is usually possible 
in cabin airplanes. This type of an- 
tenna is free from course errors in radio 
range beacon reception. It is superior 
to the vertical pole antenna structurally, 
and in respect to ice formation, me- 
chanical vibration, and aerodynamic 
resistance. 

The bureau has begun preliminary 
work on the development of a radio 
system to aid in preventing collisions 
between airplanes. The aim is to give 
automatic warning to an airplane of 
the presence and approximate position 
of any other airplane within a radius of 
about 3 miles from it. A fundamental 
limitation is that only one frequency or, 
at most, a very few frequencies can be 
made available for this service. The 
system involves the continuous trans- 
mission of ultra high-frequency radio 
waves from each airplane. Directivity 
of reception or transmission, or both, 
will inform the pilot of the direction of 
danger. 











INSTRUMENTS FOR MEASURING RE- 
FRACTIVE INDEX OF OPTICAL 
GLASS 






The supposed necessity for using large 
prisms and telescopes when making 
accurate measurements on the index of 
refraction of optical glass has been in- 
vestigated recently in the optical instru- 
ments section of the bureau, and it was 
found that a 60° prism with edges 
measuring three-eighths of an inch in 
length is sufficiently large for use with 
the most accurate apparatus now avail- 
able. This work required a determina- 
tion of the accuracy which is possible 
in pointing a telescope at a suitable 
target and also of the way in which this 
accuracy may vary as larger telescope 
lenses are used. Another matter depend- 
ing on prism size is the error made in 
properly orienting the prism around a 
vertical axis when measuring its refrac- 
tive properties. This difficulty is shown 
to be less important than generally has 
been supposed, and a_6 satisfactory 
method of correcting for such small 
errors is suggested. It is concluded that 
large telescopes and special methods for 
correctly orienting the prism are un- 
necessary in the most accurate measure- 
ments of this kind. As a result, smail 
prisms may be used with confidence 
when testing optical glass for those 
small but harmful variations in optical 
density which may be found within a 


























an optical instrument of high precision. 

This investigation will be discussed at 
greater length in the January, 1931, num- 
ber of the Bureau of Standards Journal 
of Research. 









SOLARIZATION AND REJUVENATION 
OF WINDOW GLASS 






In previous reports attention was 
called to the rejuvenation in ultra-violet 
transmission of special window glasses 
on exposure to the sun after exposure 
to the mercury arc, which emits short- 
wave length ultra-violet rays not present 
in sunlight. 

During the past summer there has 
been observed a similar phenomenon of 
rejuvenation in ultra-violet transmission 
on exposure of the glass to sunshine 
filtered through a blue-green glass that 
is Opaque to wave lengths shorter than 
340 millimicrons, after solarization by 
exposure to full sunlight. This solariza- 
tion and rejuvenation have been carried 
through several cycles. 

Since solar rays of wave lengths 
shorter than about 305 millimicrons are 
absent in winter sunlight, it may be ex- 
pected that the solarization caused in 























sample intended for use in constructing ! 
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summer sunlight will be partly rejuve- 
nated by exposure to winter sunlight. 
The likelihood of such an occurrence 
has been under investigation for three 
seasons, and while the data thus far ob- 
tained indicate a possible slight increase 
in transmission in winter, it amounts 
to less than 1 per cent, which is barely 
larger than the errors of observation and 
requires an averaging of data on more 
than two score samples. From this it 
is evident that the possibility of re- 
covery in transmission during the win- 
ter will be of no use in sales promotion; 
particularly so when considered in con- 
nection with the fact that the wave 
lengths (at 302 and lower) at which 
this increase in transmission may occur, 
are absent in winter sunlight. 


ULTRA-VIOLET REFLECTING POWER 
OF HYB-LUM 


“Hyb-lum” is a recently marketed 
alloy of aluminum, in which the alloy- 
ing elements, amounting to about 2 per 
cent, are mainly nickel and metals of 
the chromium group. It is being used 
in reflectors of therapeutic lamps. 
Hence, the question arose as to its re- 
flectivity of ultra-violet rays. 

The samples examined had a good 
polish. The reflecting power in the 
short wave length ultra-violet, at 300 
millimicrons, was found to be about 55 
per cent—which is about 10 per cent 
higher than aluminum—gradually in- 
creasing to about 75 per cent in the 
visible spectrum (550 millimicrons), 
which is the same as aluminum. 


HEAT OF FORMATION OF WATER 







One of the primary functions of the 
National Bureau of Standards is the 
determination of the standard constants. 
The heat of formation of water is one 
of the most important constants in 
thermochemistry because it is involved 
directly in the calculation of the heats 
of formation of practically all organic 
and of many inorganic compounds. 

The usually accepted value for the 
heat of formation of water is based 
upon measurements made by Thomsen 
in 1873, Schuller and Wartha in 1877, 
and Mixter in 1903. The most reliable 
of these data are those of Schuller and 
Wartha, whose average value has an 
uncertainty of some 8 parts in 10,000, 
practically all of which lies in the cali- 
bration factor of their calorimeter. 

The precedure employed in a recent 
investigation at the bureau was to deter- 
mine directly the quantitative corre- 
spondence between the energy liberated 
by (1) the reaction of hydrogen and 


TECHNICAL 


oxygen to form a weighed mass of 
liquid water and (2) a measured quan- 
tity of electrical energy, using the cal- 
orimeter as the absorber of the two 
quantities of energy and its tempera- 
ture rise as the comparator. In so far 
as systematic errors are concerned, the 
absolute accuracy of the result obtained 
by this substitution method depends 
principally upon the determination of 
the mass of water formed, in grams, and 
of the quantity of electrical energy, in 
terms of the mean solar second and the 
international volt and international ohm 
as maintained at the National Bureau of 
Standards. High precision was obtained 
by the use of proper calorimetric tech- 
nic, a sensitive potentiometric system 
for measuring the electrical power in- 
put, a precise timing device, and a suit- 
able balance for weighing the water 
formed. 

The data of two sets, each including 
the results of nine experiments, give for 
the heat of formation of liquid water, 
at 25° C. and a constant pressure of i 
atmosphere, 285,775 international joules 
per mole (18.0156 grams). The esti- 
mated uncertainty in this value is —40 
joules. With the factors 1.0004 and 
Saas this value is equivalent to 285,890 
absolute joules 
The maximum 


and to 68,313 
and the average devia- 
tions of the experiments, in per cent, 
are, respectively: 0.031 and 0.019 in 
Set I; 0.024 and 0.010 in Set II. 

The data of Schuller and Wartha, 
Thomsen, and Mixter, recomputed in 
terms of the international joule, are in 
substantial agreement with the value ob- 
tained in the present investigation. 

This work will form the subject of a 
report in the January, 1931, number of 
the Bureau of Standards Journal of 
Research. 


DETERMINATION OF MAGNESIUM IN 
PORTLAND CEMENT 


The maximum amount of magnesia 
(MgO) allowed by Federal specification 
la and the standard specification for 
Portland cement (C9—26) of the Ameri- 
can Society for Testing Materials, is 
5.00 per cent (plus a tolerance of 0.4 per 
cent). Since a great deal of cement is 
purchased under these specifications it 
follows that many determinations of 
magnesia are required. At present the 
phosphate method is standard, and is 
quite accurate and proper for umpire 
analyses, but it is rather lengthy. The 
precipitation of magnesium by the re- 
agent 8-hydroxyquinoline has been stud- 
ied at the bureau, and in the January, 
1931, number of its Journal of Research 


g-cal.,s. 
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a method is recommended for determin- 
ing magnesium by use of this reagent. 
The recommended procedure is accurate 
and much more rapid than the standard 
phosphate method. 


EXTRACTION OF BITUMINOUS- 
SATURATED FELTS 


Federal specifications for bituminous- 
saturated felt for roofing and water- 
proofing purposes specify the weight of 
the moisture-free desaturated felt per 
100 square feet, and require a piece of 
felt 2 inches wide and the full width of 
the roll (32 or 36 inches) to be desatu- 
rated for this determination. 

For several months the bureau has 
used Soxhlet-type extractors for this 

urpose with very satisfactory results. 
The extraction tube of the apparatus 
used is of sufficient length to accommo- 
date two samples rolled, and glass beads 
are added with the samples to reduce 
the volume of solvent, thus securing 
more frequent extractions per unit time. 
The vapor tube is insulated by wrapping 
with asbestos cord, and the vapors are 
condensed in a water-cooled, worm con- 
denser. Heat is supplied by a smali 
electric hot plate, and extractions are 
complete after several hours. For felts 
carrying a large percentage of bitumen 
the solvent should be changed after sev- 
eral extractions to prevent foaming. 

This method is economical of both 
time and solvent, it is in accordance 
with the specification directions, and has 
the advantage of not exposing the op- 
erator to solvent fumes during the 
extraction. 


PORTABLE INSTRUMENT FOR MEAS- 
URING AIR PERMEABILITY OF FAB- 
RICS 


An instrument for measuring the flow 
of air through fabrics will be described 
the January, 1931, number of the 
Bureau of Standards Journal of Re- 
search. The instrument, developed in 
the bureau’s textile section, is self- 
ontained and portable. A specimen is 
clamped between two orifice rings under 
a slight tension. Air is drawn through 
the fabric and through a calibrated ori- 
fice meter by a suction fan. The pres- 
sure drops across the fabric and across 
the orifice meter are measured, respec- 
tively, by inclined and vertical water 
The volume of air passing 
through the fabric at a given pressure 
lrop is thus obtained. With a of 
nine orifices ranging in diameter from 1 
to 16 millimeters the flow of air may be 
measured for a wide variety of fabrics, 
ranging from closely woven to loosely 
knit constructions. Three typical air 


in 


gauges. 


set 
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permeability curves are shown. Typical 
data for two specimens taken from dif- 
ferent portions of the same silk cloth 
are given and discussed. It is shown 
that the variation in air permeability 
because of the nonuniformities in the 
cloth is greater than the experimental 
uncertainty. 


MEETING OF PAPER RESEARCH 
COMMITTEE 


The central research committee of the 
American Paper and Pulp Association 
met with the paper section of the bu- 


reau, November 18, 1930. This is a joint | 
committee of the American Paper and | 
the Technical 


Pulp Association and 
Association of the Pulp and Paper In- 
dustry, appointed by the former to keep 
the paper industry informed on research 
developments and to act as a contact 
medium between these associations and 


organizations conducting such research. | 


This meeting was held at the invita- 
tion of the bureau in order that the com- 
mittee might obtain detailed informa- 
tion on the paper researches in progress 
in its laboratories. Ernst Mahler, chair- 
man, stated in opening the meeting that 
no action of an advisory nature would 
be undertaken by the committee until 


they had completed a national survey of | 


the status of paper research. 

At the request of the committee chair- 
man and in response to inquiries from 
the committee members, the following 
subjects were discussed: Functions of 
the paper section as related to those of 
the other National Government labora- 
tories; types of researches made and 
details of projects in progress; degree of 
coordination between these researches 
and those of similar type carried on 
elsewhere by the National Government; 
and detailed cost data of the researches 
and how they are financed. Relative 
to the last, the chairman complimented 
the bureau on the low cost of its paper 
research accomplishments. 

At the completion of the joint meet- 
ing, the first meeting to be held by the 
committee, an executive session took 
place at which plans for its further 
studies of paper were developed. 

All members of the committee were 
present except Dr. Bjarne Johnsen, who 
is abroad. The committee membership 
is as follows: 

Ernst Mahler, chairman, vice presi- 
dent, Kimberly-Clark Corporation, Nee- 
nah, Wis. 

M. Krimmel, president, Technical 
Association of the Pulp and Paper In- 
dustry, assistant director of research, 
Hammermill Paper Co., Erie, Pa. 

R. G. Macdonald, secretary, Techni- 
cal Association of the Pulp and Paper 
Industry, New York, N. Y. 
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Rex W. Hovey, director of research, 
Oxford Paper Co., New York, N. Y. 

Dr. Bjarne Johnsen, director of re- 
search, Hammermill Paper Co., Erie, 
Pa. 

Miss Helen U. Kiely, chief chemist, 
American Writing Paper Co., Holyoke, 
Mass. 

W. G. MacNaughton, supervisor, 
newsprint division, International Paper 
Co., New York, N. Y. 

R. H. Stevens, research department, 
Bogalusa Paper Co., Bogalusa, La. 

Jesse H. Neal, ex officio, general man- 
ager, American Paper and Pulp Associa- 
tion, New York, N. Y. 


EFFECT OF VARIATIONS IN COMPOSI- 
TION ON PROPERTIES OF VITREOUS 
ENAMELS 


In an item which appeared on page 78 
of Technical News Bulletin No. 160 
(August, 1930) it was reported that 
enamels having identical calculated 
chemical compositions, but prepared 
from different raw mixes, had shown a 
distinct difference in softening tempera- 
ture. It was further stated that any 
final conclusions concerning this ob- 
servation should be withheld until the 
results of chemical analyses of the frits 
were available. When those results be- 
came available, differences in composi- 
tion were shown to exist which would 
account for a difference in fusibility in 
the observed direction. 

Repetitions of the experiment, which 
have been carried out since that time, 
confirm the observation that appreciable 
differences in fusibility occur when the 
enamels are prepared in refractory cru- 
cibles and are agitated aduring smelt- 
ing by continuous rotation of the cru- 
cibles. This is the method by which 
the enamels were initially prepared, of 
which the behavior was previously re- 
ported. When smelted in stationary 
refractory crucibles with occasional 
stirring, the differences between enamels 
were less noticeable. 

When the smelting was carried out 
in platinum crucibles, no appreciable 
effect of variations in raw materials, to 
give the same calculated melted compo- 
sition, was observed by means of cone 
deformation tests or “ fusion block” 
tests. (Fusion blocks contain compart- 
ments for packing in a definite volume 
of powdered test material, which softens 
upon elevation of the temperature and 
flows down a steeply inclined plane 
bearing graduation marks. Under this 
test some enamels flow at considerably 
lower temperatures than others.) The 
batch mixes which were used to obtain 
the described results are given below. 
Each raw material was analyzed, and on 
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the basis of the results of analysis the 
batches were calculated to give as near 
as possible the same melted composition. 


Batch mixes 


Material 


Parts | Parts 
by by 

weight weight 
Nd 4 .thatidsamnkedanckee 43.00 | 19. 23 
EE a ee 30. 30 | 30. 30 
MUR c-< aaituckaesCacukana ; o,f re 
Sodium carbonate.___._.-_- Oe eras 
Sodium nitrate. _..........._- 5.00 | 5.00 
Sodium silicate. ............--| seal 39.19 
(oo), ee eee 15. 67 
Fluorspar- -.-._-- RE ES 8.06 8. 06 
ODES OMINO ss corn a caden caso . 60 | . 60 
Manganese oxide. ...__-- 1. 1.94 


94 | 
! 


The object of these tests was merely 
to determine whether or not any cor- 
relations which might be established 
between the compositions and the prop- 
erties of typical ground-coat enamels 
now being studied would be vitiated by 
a radical variation in the raw batch 
used to obtain any given melted compo- 
sition. It was incidentally noted that 
batches melted in the rotating refrac- 
tory crucibles had somewhat elevated 
softening temperatures as compared to 
those melted in platinum. 


DESTRUCTIVE WEATHERING OF 
ROOFING SLATE 


How a natural rock composed mainly 
of inert minerals and possessing high 
strength as well as very low porosity is 
attacked by the weather is a problem 
of considerable interest to both pro- 
ducers and users of roofing slate. While 


slate roofs are commonly considered as 


among the most permanent types, there 
are instances where this material has 
not come up to expectations. 

During the past year the National 
Bureau of Standards has studied this 
question with the particular object of 
devising specificational tests. The study 
of weathered slates from roofs, together 
with numerous tests, have indicated that 
the decay is due to a combination of 
chemical and physical processes. Frost 
action apparently takes very little part 
in the decay until the material has been 
considerably altered from its original 
condition by certain chemical trans- 
formations. 

It is a well-known fact that decayed 
slate usually shows the presence of 
quite appreciable amounts of gypsum, 
although the fresh slate is practically 
free from this substance. Some investi- 
getors have accounted for the formation 
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of gypsum in decayed slate by assuming 
that the small amounts of sulphuric acid 
in the air react with the calcitic im- 
purities. This may account for a part 
of the gypsum, but it has been proved 
that this substance can also be formed 
in some slates by merely soaking and 
drying them several times. The forma- 
tion of gypsum during the weathering 
process affords a clue to the cause of 
decay and indicates that the mineral 
impurities concerned in the reaction are 
calcite and pyrite, the necessary oxygen 
to complete the sulphate radicle being 
drawn from the air. Apparently free 
carbon, which is usually present in slate, 
aids the reaction. The conversion of 
calcite to gypsum brings about expan- 
sive forces within the slate, since the 
gypsum molecule requires more space 
than the calcite molecule. Scaling of 
the surface of the slate results, and this 
action is practically always more pro- 
nounced on the covered portion of the 
shingle than on the part exposed to the 
weather. This peculiar condition is 
probably caused by water penetrating be- 
tween the shingles during rains and the 
slower rate of drying there than on the 
exposed surface. Laboratory experiments 
indicate that the formation of gypsum 
within the slate does not occur when 
the material is continually wet and that 
periods of moist conditions alternating 
with periods of dry conditions are neces- 
sary to cause the reaction. Slates hav- 
ing only a small amount of calcitic 
impurity are affected by this type of 
decay at a very slow rate. A very dense 
slate containing considerable calcite is 
not decomposed as rapidly as a more 
porous one with a similar calcite con- 
tent. Some of our domestic roofing 
slates may be depended upon for more 
than 30 years of serviceable results 
while others are apparently good for 
more than 100 years. 


CERTIFICATION OF BRICK 


About 35 per cent of the 1,200 known 
common clay brick manufacturers and 
75 per cent of the 48 known manufac- 
turers of sand-lime brick have expressed 
their desire to be listed as sources 
supply of brick guaranteed to comply 


of 


with Federal specifications Nos. 504 
and 505. Officers of the Common 
Brick Manufacturers Association and 


the Sand-Lime Brick Association are 
cooperating with the bureau in an at- 
tempt to have the whole membership of 
those associations represented on the 
bureau’s willing-to-certify lists. The 
secretary of the American Face Brick 
Association, which maintains a research 


associate at the National Bureau of 
Standards for the investigation of 
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efflorescence, absorption, and transverse 
compression strength of face brick, is 
taking steps which may lead to the es- 
tablishment of a commercial standard 
for face brick, to which the certifica- 
tion plan will be applied. 


CERTIFICATION OF LUMBER 


In the work of applying the certifica- 
tion plan to Federal _ specifications 
Nos. 24 and 533a for hardwood and soft- 
wood lumber, effective assistance has 
been received from the National Lum- 
ber Manufacturers Association and its 
affiliated organizations, the California 
White and Sugar Pine Manufacturers 
Association, California Redwood Asso- 
ciation, the National Hardwood Lumber 
Association, the North Carolina Pine 
Association, the Northern Hemlock and 
Mardwood Manufacturers Association, 
the Northern Pine Manufacturers Asso- 
ciation, the Southern Cypress Manufac- 
turers Association, the Southern Pine 
Association, the West Coast Lumber- 
men’s Association, and the Western 
Pi \ianufacturers Association. All of 
these organizations have cooperated not 
only in the formulation of the standards, 
but in making them effective through 
the medium of the certification plan of 
the bureau and their own inspection 
services. Several of the associations 
have been of direct assistance in com- 
piling the lists of willing-to-certify man- 
ufacturers of American Standard soft- 
wood lumber and in_ giving wide 
publicity to the bureau’s plans in con- 
nection therewith. 

Both the Hardwood Manufacturers 
Institute and the National Hardwood 
I.umber Association have been of defi- 
nite assistance in the compilation of lists 
of willing-to-certify manufacturers of 
hardwood lumber complying with Fed 
eral specification No. 24 supplied under 
the: grading and inspection rules of the 
National Hardwood Lumber Association. 

Effective assistance has also been re- 
ceived from the only organization repre- 
senting the wholesale lumber dealers— 
the National-American Wholesale Lum- 
ber Association. 

The retail lumber dealers throughout 
the country are being reached through 
the cooperation of the National Retail 
Lumber Dealers Association and 28 
regional associations afhliated therewith. 
Many of the regional associations have 
supplied mailing lists of their dealer 
members, and the Ohio Association of 
Retail Lumber Dealers has placed at the 
bureau’s service its mailing facilities for 
reaching 12,676 dealers in all sections of 
the country. 

The National Association of Builder’s 
Exchanges, the National Association of 

















Purchasing Agents, and the National 
Builders Supply Association have placed 
on record officially their indorsement of 
the grade marking of lumber for the 
benefit of the purchaser and the pro- 
tection of the seller. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING NOVEMBER, 1930 


Journal of Research? 


Bureau of Standards Journal of Re- 
search, Vol. 5, No. 5, November, 1930 
(RP Nos. 243 to 253, inclusive). Ob- 
tainable by subscription. (See foot- 
note.) 


Research Papers? 
(Reprints from Journal of Research) 


RP211. An improved form of standard 
ionization chamber; L. S. Taylor and 
G. Singer. Price, 10 cents. 

RP212. Absorption measurements of the 
X-ray general radiation; L. S. Taylor. 
Price, 10 cents. 

RP213. Change of electrical properties 
of rubber and guttapercha during 
storage under water; H. L. Curtis and 
Arnold H. Scott. Price, 10 cents. 

RP214. The resistance of steel to abra- 
sion by sand; S. J. Rosenberg. Price, 
15 cents. 

2P215. An improved Victor-Meyer 
molecular-weight apparatus; Mildred 
M. Hicks-Bruun. Price, 5 cents, 

RP216. Seams for copper roofing; K. H. 
Beij. Price, 15 cents. 

RP217. Apparatus for the measuren 
of high constant or rippled voltag 
L. S. Taylor. Price, 10 cents. 

RP218. Compressive tests of bases for 

subway columns; J. H. Edwards, 

H. L. Whittemore, and A. H. Stang. 

Price, 10 cents. 

219. Dimensional changes caused in 

glass by heating cycles; A. Q. Tool, 

D. B. Lloyd, and G. E. Merritt. 

Price, 10 cents. 

RP220. Accurate method of measuring 
transmitted wave frequencies at 5,000 
and 20,000 kilocycles per second; 
E. L. Hall. Price, 5 cents. 

RP221. Wind pressure on circular cylin- 
ders and chimneys; H. L. Dryden and 
G. C. Hill. Price, 15 cents. 
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RP222. Thermometric lag of aircraft 
thermometers, thermographs, and bar- 
ographs; H. B. Henrickson. Price, 
10 cents, 

RP223. Apparatus for the determination 
aboard ship of the salinity of sea 
water by the electrical conductivity 
method; F. Wenner, E. H. Smith, and 
F. M. Soule. Price, 10 cents. 

RP224. Note on the individualities of 
anhydrofructose and difructose anhy- 
dride; R. F. Jackson and S. M. Goer- 
gen. 

RP225. The chloroplatinate-chloroplati- 
nite electrode; E. R. Smith. Price, 
5 cents. 

RP226. A new crystalline calcium chlo- 
ride compound of a-d-glulose and its 
rotation and mutarotation in aqueous 
solution; H. S. Isbell. Price, 10 cents. 

RP228. Addition agents in copper elec- 


trotyping solutions; R. O. Hull and 
W. Blum. Price, 5 cents. 

RP229. Terms of the arc and spark 
spectra of chromium; C. C. Kiess. 
Price, 5 cents. 

Circulars? 
C386. Specifications for the manufac- 


ture and installation of railway track 
scales for light industrial service (for 
knife-edge scales only). Price, 5 cents. 
Simplified Practice 
R108-29. Dental |! 
Price, 5 cents. 
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Commercial Standards * 
CS$s-30. Plain and thread plug and ring 
gage blanks. Price, 15 cents. 
CS23-30. Feldspar. Price, 5 cents. 
Miscellaneous Publications * 
M115. Annual report of Director of the 
Bureau of Standards to the Secretary 
of Commerce for the fiscal year ended 
June 30, 1930. Price, 10 cents. 
Commercial Standards Monthly’ 
Commercial Standards Monthly, Vol. 7, 
No. 5, November, 1930. Obtainable 
by subscription. (See footnote.) 


Technical News Bulletin’ 
Technical News Bulletin No. 164, De- 
cember, 1930. Obtainable by  sub- 
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OUTSIDE PUBLICATIONS? 


Long-wave radio receiving measure- 
ments at the Bureau of Standards in 
1929. L. W. Austin; Proceedings, 
Institute of Radio Engineers (New 
York, N. Y.), Vol. 18, No. 9; Septem- 
ber, 1930. 

Summing up the results in soil-corro- 
sion research. K. H. Logan; Western 
Gas (Los Angeles, Calif.), Vol. VI, 
No. 10, p. 34; October, 1930. 

Report of the work of the Bureau of 
Standards underground corrosion sec- 
tion during 1930. K. H. Logan; Re- 
print of paper before eleventh annual 
meeting, American Petroleum Insti- 
tute (New York, N. Y.); November 
13, 1930. 

What weights and measures mean to 
community’s economic life. George 
K. Burgess; United States Daily 
(Washington, D. C.), Vol. V, No. 189, 
p. 12; October 13, 1930. 

Value of dental research appreciated by 
the profession. Wilmer Souder; Bul- 
letin Iowa State Dental Society (Des 
Moines, Iowa), May 7, 1930. 

Problems in dental research. 
Souder; Journal of Dental 
(Baltimore, Md.), Vol. 
547; October, 1930. 

Automobile engine acceleration. C. S. 
Bruce; Society of Automotive Engi- 
neers’ Journal (New York, N. Y.), 
Vol. XXVII, No. 3, p. 275; September, 
1930. 

Effect of weathering on the vapor-lock- 
ing tendency of gasolines. O. C. 
Bridgeman and E. W. Aldrich; So- 
ciety of Automotive Engineers’ Jour- 
nal (New York, N. Y.), Vol. XXVII, 
No. 3, p. 344; September, 1930. 
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The effect of airplane fuel line design 
on vapor lock. O. C. Bridgeman and 
H. S. White; Society of Automotive 


Engineers’ Journal (New York, N. Y.), 
Vol. XXVII, No. 4, p. 444; October, 
1930. 
study of the method for titrating 
aldose sugars with iodine and alkali. 
G. M. Kline and S. F. Acree; Analyti- 
cal edition, Industrial and Engineer- 
ing Chemistry (Washington, D. C.), 
Vol. 2, No. 4, p. 413; October 15, 1930. 
Xylose. W. E. Emley; Journal, Chem- 
ical Education (Baltimore, Md.), Vol. 
VII, No. 10, p. 2403; October, 1930. 
Ultra-violet transmitting glasses. Speci- 
of minimum _ transmission. 
Coblentz; Journal, American 
Association (Chicago, IIl.), 
95, p. 864; September 20, 1930. 
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A homemade telescope and observatory. 
Hugh G. Boutell; Popular Astronomy 
(Northfield, Minn.), Vol. XXXVIII, 
No. 7, p. 395; August-September, 1930. 

John Clacey—Optician. An appreciation 
of his half century of devotion to the 
art of lens making, by members of 
the staff of the National Bureau of 
Standards; Popular Astronomy (North- 
field, Minn.), Vol. XXXVIII, No. 8, 

_ p. 472; October, 1930. 

Rinsing pipettes. G. M. Kline; Analyti- 
cal edition, Industrial and Engineer- 
ing Chemistry (Washington, D. C.), 
Vol. 2, No. 4, p. 427; October 15, 1930. 

Should gas be sold by the heat unit? 
E. R. Weaver; Gas Age-Record (New 
York, N. Y.), Vol. 66, p. 571; October 
11, 1930. 

The deterioration of paper—Studies by 
the U. S. Bureau of Standards. B. W. 
Scribner; Pacific Pulp and Paper In- 
dustry (Seattle, Wash.), Vol. 4, No. 
11, p. 31; October, 1930. 

Methods for the identification of aircraft 
tubing of plain carbon steel and 
chromium-molybdenum steel. W. H. 
Mutchler and R. W. Buzzard; Na- 
tional Advisory Committee for Aero- 
nautics (Washington, D. C.). Tech- 
nical Note No. 350; October, 1930. 

Corrosion-prevention methods as applied 
in aircraft construction. H. S. Raw- 
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don; Aviation Engineering (New 
York, N. Y.), Vol. 3, p. 23; October, 
1930. 

Resistance of steels to abrasion by sand. 
S. J. Rosenberg; Reprint of paper 
presented at twelfth annual meeting, 
American Society for Steel Treating 
(Cleveland, Ohio), September 22-26, 
1930. 

Cutting tests with cemented tungsten- 
carbide lathe tools. T. G. Digges; 
Metals and Alloys (Chemical Catalog 
Co., Easton, Pa.), Vol. 1, p. 836; 
November, 1930. 

Extrusion of bismuth wire. J. G. Thomp- 
son; Metals and Alloys (Chemical 
Catalog Co., Easton, Pa.), Vol. 1, p. 
826; November, 1930. 

Fire clays, some fundamental properties 
at several temperatures. R. A. Heindl 
and W. L. Pendergast. Journal, Amer- 
ican Ceramic Society (Columbus, 
Ohio), Vol. 13, No. 10, p. 725; Octo- 
ber, 1930. 

The casting of clay ware—a résumé. 
F. P. Hall; Journal, American Cera- 
mic Society (Columbus, Ohio), Vol. 
13, No. 10, p. 751; October, 1930. 

Measuring the earth’s attraction. Paul 
R. Heyl; The Scientific Monthly (New 
York, N: Y.), Vol. XAATI, p. 258; 
September, 1930. 
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Paper from New Zealand flax___- 
Paper, highly purified wood fiber, starch 
SRS 
Paper-making material, rayon as a____ 
Paper research committee, meeting of 
Paper, stability of, relation of sizing 
materials to_ sianaianaisiiaaial 
Paper test results, directional designa- 
tion in reporting 
Papers, printing and writing, perform- 
ance standards for sit 
Particle size, importance of, in samples 
of metallurgical materials____-_~-_ 
Pedestals, welded steel, in bridge con- 
struction —__ 
Permeability of fabrics to air, 
ing oie 
Philippine window _ shell, 
transmission of____- 
Photographic emulsions, analysis of_. 
Photographic plates, resolving power 
and sensitivity of_______- 
Piezo oscillators, accuracy obtainable 
with = a 
testing of, for broadcasting stations 
Pipe lines, coatings for, cooperative 
tests of 
Pipe specimens, examination of__- 
Platinum plating for repaired weights 
Polishing materials, circular on____- 
Portland cement, determination of mag- 
nesiur m in 
effect of boric acid on cli nkering of 
X-ray study of constitution of 
Power-line insulators, national standard 
for testing 
Propeller fans, two-blade, 
characteristics of 


measur- 


ultra-violet 


performance 


Radiobeacon, aeronautic, improvements 
in - aes 
aircraft, visual indicator for 
Radiobeacon systems, directive 
Radio developments, aeronautic 


Page 


59 


68, 82, 95, 107, 


Radio echo signals ‘i <n 

Radio-frequency st: andards, accuracy of 

Radio-measurement methods, improve- 
ments in 

Radio range, visual, 
type 

Radio-signal transmissions of standard 
frequency 

Radio subjects, classification of, Dewey 
decimal system 

Radiometry, ultra-violet, an 
method of ___- 

Rail steel, tensile properties, 
temperatures - s 

Railroad track scale testing, fiscal year 
1929 

Rayon as a paper-making material 

Refractive index of optical glass, instru- 
ments for measuring 


double-modulation 


improved 


at elevated 





Relation between the international and 
mechanical watts 
Roofing, copper, seams for__________ 
Roofing slate, destructive weathering of_ 
specifications for 
Rubber, SS 
Rubber testin 
cedure 
Rubber vulcanized with 


trinitroben- 


DINAN, Noise Sec eccacne 
Ruthenium and osmium, separation and 
determination of_|__ 


s 


Scaffolding, fire-retardant surface treat- 
ment for... 
Scales, large-capacity, testing equip- 
railroad-track, 
year 1929 adieu tail 
Schopper tester, standardization of_____ 
Screw threads, chart for determining 
helix angles of________ 
Sea shells, ultra-violet transmission of__ 
Seismological Society of America, an- 
nual meeting of..._.....-_____ 


testing during fiscal 


| Shales, Ohio, separation of colloidal ma- 


terial from 
Shielding, ignition, for aircraft engines_ 
Sieves, coarser than No. 200, calibra- 
tion of 
Sizing materials, relation of, to stability 
Slabs, beams and, of hollow tile and 
concrete... 
Slate, roofing, destructive weathering of. 
Oe a EI 
Slipping of rugs, preventing_______ 2 
Soda-lime glasses, index of refraction of 
thermal expansion of _______-_______ 
Soda-silica glasses, density versus com- 
position of____ 
Solarization and rejuvenation ‘of win- 
dow glass ___- solani 
Solarization of special window glasses 
Sole leather, rapid tanning process for 
Solid carbon dioxide, properties of- 
Sound absorption coefficients __ 
Sound absorption, measurement of_____ 
Soundness of lime__-_-- an 
Specification, purchasing gasoline by 
purchasing paint by -____ 
Spectra of lutecium__ ‘gas 
Standard frequency, radio signal ‘trans- 
missions of — 
Standards and specifications for nonme- 
tallic minerals and their an 
Standards Yearbook, 1930 - ‘ 
Starch sizing of highly purified | wood 
POETS: x cnien 
State utility commission engineers, 
conference of - 
research on the properties of__ 
cemented tungsten carbide, for 
lathe tools ‘ —_ 
floor construction, welded, 
tests of 
rail, tensile properties of, 
vated temperatures 
Steel tubing, electrically welded 
Steels, high sulphur, determination of 
carbon in . 
Stoves, gas, ultra- violet radiation fron 
Sunlight, noon, filters for changing to. 


1930 


Steam, 
Steel, 
Steel fire 


Steel, at ele- 


Tt 


Tanning process, rapid, for sole leather 

Temperature changes, effect of, on prop- 
erties of bodies 

Thermal expansions of fused 
bauxite, and diaspore 

Thermal expansions of some soda-lime 
glasses 


alumina, 
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Thickness of surface layer of liquids___ 100 
Tile, hollow, and concrete, beams and 
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Time zone map of the United States___ 92 
Trinitrobenzene for vulcanizing rubber_ 98 
Tubular members, welded, strength of__ 11 
Twenty-third national conference on 

weights and measures____-__--__ 44, 65 
Typewriting standards and dates of 

PRIN isp dntetete eine cee 95 
Ultra-violet radiation from gas stoves__ 80 
Ultra-violet radiometry, an improved 
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Ultra-violet reflection of ‘“‘ Hyb-lum ”’__ 118 
Ultra-violet transmission of sea shells__ 108 
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Varnish on automobile license tags___-_ 33 
Visual double-modulation type radio 
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Visual indicator for aircraft radiobea- 
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Vitreous enamel, effect of variations in 
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Waidner-Burgess standard of light_____ 115 
Walls and partitions, furnace for fire 
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Washing, cleaning, and polishing mate- 
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Water, heat of formation of___-__--_-_ 118 
Watts, relation between international 
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Waves, automatic recording of, from 

broadcast stations_._._._____--__ 67 
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Weather action on marble_____-_--_-_- 
Weights and measures, twenty-third 
national conference on_.._-_~-~- 
Weights, repaired, platinum plating for_ 
Welded column bases__-~.-..-_-~-_~~_ 
Welded joints for aircraft, strength of_ 
wae steel floor construction, fire test 
Welded steel pedestals in bridge con- 
CRC OON oii Sateen wniee 
Welded steel tubing, electrically pa cxsataias 
White paints, exposure tests of________ 
White ware, moisture expansion of___- 
Wind pressure on chimneys_____-~_-_-- 
Window glass, deterioration of, in stor- 
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Window glasses, solarization and re- 
swvenation OF... 5. occenc aoe 
special, solarization of 
special, weathering of______--_--____ 
Wires, effect of temperature changes on 
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sizing in 
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